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1 EPOi 

Description 

1. Field of the Invention 

The present invention relates to a tissue antigen 
that reacts with an antibody particularly existing in a 
serum of osteoporotic patients. Moreover, the present 
invention also relates to a novel method for immuno- 
chemical diagnosis of osteoporosis by detection of 
autoantibody to the specific antigen. 

2. Description of the Prior Art 

Osteoporosis is a disease characterized in that 
bone mineral density is reduced though bone composi- 
tion is normal. Osteoporosis is seen particularly and fre- 
quently in women and postmenopausal osteoporosis is 
observed at a high frequency accompanying meno- 
pause in women of 40 years and older. On the other 
hand, so-called senile osteoporosis is observed in both 
men and women starting at 70 years of age. Although 
clinical symptoms are not especially observed while 
reduction of bone mineral density is mild, as the extent 
of that depletion becomes pronounced, bone fractures 
and deformation begin to occur. In particular, since the 
predominant site of these fractures is the spinal column, 
pressure fractures of vertebrae and symptoms of lower 
back pain due to deformation of the spinal column 
appear. Moreover, fractures of the neck of the femur and 
pelvis occasionally deprive patients of movement. 
Therefore, the establishment of a reliable and simple 
diagnostic method that allows discovery of osteoporosis 
as early as possible while also allowing effective treat- 
ment is strongly desired. 

Current methods employed for diagnosis of oste- 
oporosis are dependent on physical techniques such as 
X-ray photographs. Not only is this technique both both- 
ersome and time-consuming, it also has the shortcom- 
ing of only being able to be used during the latter stages 
of said disease when reduction of bone mineral density 
has become conspicuous. Efforts have been made to 
detect factors relating to metabolic bone diseases, such 
as osteocalcin, parathyroid hormone (PTH), pyridinoline 
and C-terminal procollagen, by assessing the levels of 
native collagen-derived crosslinks from blood and urine 
for use in diagnosis (WO 91/10141). Considerable prob- 
lems still remain in terms of specificity and sensitivity. 

Detailed Description of the Invention 

Most of the factors related to regulation of bone 
metabolism (including GM-CSF, TGF-p, IFN-y, TNF and 
IL-ip) are produced by cells of the immune system. In 
addition, these factors are also known to act on cells of 
the immune system. Moreover, th precursors of osteo- 
clasts are monocytes, and these cells have a role in 
starting immune reactions. These facts suggest the 
possibility that abnormalities of the immune system 
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induce osteoporosis. 

An interesting fact related to the supposition is that 
osteoporotic and autoimmune diseases both ccur fre- 
quently in middle aged and elderly women. In other 

5 words, the possibility can be considered that abnormal- 
ities of the immune system cause some form of autoim- 
mune reaction which results in the occurrence of 
osteoporosis. If this supposition is correct, some form of 
autoantibody to somatic autoantigen ought to be able to 

10 be detected from the serum of osteoporotic patients, 
and this autoantibody ought to be an important indicator 
for the diagnosis of osteoporosis. Since it is known that 
autoantigens are typically well preserved in terms of 
their evolution, autoantibodies in patient serum are 

is expected to be detected even when using animal anti- 
gen. 

Based on the above hypothesis, the inventors of the 
present invention have discovered an autoantibody, 
which reacts with a specific antigen and particularly 

20 exists in a serum of osteoporotic patients, by reacting 
the serum of osteoporotic patients with rat- and mouse 
tissue sections as the antigen and then detecting the 
bound antibody by immunofluorescence technique. 
In the present invention, total body sections of neo- 

25 natal rats were used for the first time as antigen for the 
purpose of detecting all autoantibodies having the pos- 
sibility of being produced in osteoporosis by immunoflu- 
orescence technique. As a result, extremely strong 
immunofluorescence was observed in epithelium of 

30 tongue mucous membrane, epithelium of tracheal 
mucous membrane, upper lip epidermis and epithelial 
follicles surrounding upper lip hair shafts in about 80% 
of the sera of osteoporotic patients. This type of strong 
immunofluorescence was not observed for the same tis- 

35 sues in normal serum. This immunofluorescence was 
much stronger than that observed in reaction with the 
sera of systemic lupus erythematosus patients, one of 
the autoimmune diseases in which autoantibody to cel- 
lular antigens is known to be produced in large 

40 amounts. Moreover, in the case of the serum of sys- 
temic lupus erythematosus patients, the cell nuclei of 
ceils through the entire body are stained, thus demon- 
strating a clearly different staining pattern. 

Although strong immunofluorescence was 

45 observed in the limited sites in tissue of the tongue, tra- 
chea and upper lip in osteoporosis, these findings have 
not been previously reported in autoimmune diseases, 
and are findings that are characteristic to osteoporosis. 
Similar findings were also obtained in sections of mouse 

so tongue. Moreover, analyses conducted by Western blot- 
ting indicated that the target antigen present in the 
tongue is proteins having a molecular weight of about 
70 KD and about 40 KD. It was indicated that this target 
antigen is not a factor related to regulation of bone 

55 metabolism by known BMP (bone morphogenetic pro- 
tein) or BCF (bone calcification factor) by Western blot- 
ting and enzyme-linked immunosorbent assay (ELISA) 
using purified recombinant human BMP and BCF as 
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antigens. In other words, the sera of steoporotic 
patients did not react at all with BMP or BCR The 
present invention relates to an antigen specific to oste- 
oporotic patients that is present in animal tissue and 
reacts with antibody in the serum of human osteoporotic 
patients, but does not react with that in normal human 
serum. As a preferred antigen, there can be mentioned 
an antigen specific to osteoporotic patients from rat or 
mouse epithelium of tongue mucous membrane, epithe- 
lium of tracheal mucous membrane, upper lip epidermis 
or follicular epithelium containing upper lip hair follicles, 
or an antigen specific to osteoporotic patients contained 
in cultured cells of human squamous cell tongue carci- 
noma cell lines such as SCC-9, human squamous ceil 
tongue carcinoma cell line CRL-1629, purchased from 
the American Type Culture Collection (ATCC, Rockville, 
Maryland, USA), fibroblast cell lines such as MRC-5 or 
fibroplast cell line CCL-171, purchased from ATCC. 
Among these examples, the specific antigen to oste- 
oporotic patients contained in the epithelium of tracheal 
mucous membrane of rats has a molecular weight of 
about 70 KD and about 40 KD in sodium dodecyl sulfate 
(SDS) polyacrylamide gel electrophoresis in the 
reduced condition, while the antigen contained in cul- 
tured cells of human squamous cell tongue carcinoma 
cell line SCC-9 has a molecular weight of about 38 KD. 

The present invention relates to antibodies which 
are obtained by immunization with an antigen existing in 
animal tissues that reacts with antibody in a serum of 
human osteoporotic patients but does not react with that 
in a normal human serum. The present invention in par- 
ticular relates to polyclonal and/or monoclonal antibod- 
ies. 

The invention further relates to a process for the 
preparation of the above-mentioned antibodies and to 
the use thereof in immunoassays. 

The immunization of a species with the above-iden- 
tified antigen takes place by processes known from the 
literature (A. Voller (1976) Bull. World Health Organ., 
Vol 63, pages 55-63; B.A. Diamond (1981) The New 
England J. Medicine, Vol 304, No. 22, pages 1344- 
1349). 

Moreover, the present invention relates to a diag- 
nostic method for human osteoporosis using an antigen 
specific to the sera of human osteoporotic patients, the 
antigen presenting in animal tissue and reacting with 
antibody in the serum of human osteoporotic patients 
but not reacting with antibody in normal human serum. 

Examples of the detection method includes: 

(1) the immunofluorescence of tissue section 
wherein frozen thin sections of tissue containing 
these antigens are affixed to a slide glass and 
serum of the test sample is dropped onto the thin 
sections to allow to react, and this is further allowed 
to react with a secondary antibody bound with a 
fluorochrome group to detect the fluorescence 
microscopically; 



(2) the cell enzyme-linked immunosorbent assay 
(CELISA) technique wherein cells containing these 
antigens are fixed into plastic wells and serum of 
the test sample is added to these wells to allow to 

5 react, and this is further allowed to react with a sec- 
ondary antibody bound with a fluorochrome group 
to detect the fluorescence with a detector; 

(3) the Western method wherein protein in tissue 
and cell extracts containing these antigens is sepa- 

w rated by molecular weight using SDS polyacryla- 
mide gel electrophoresis containing a reducing 
agent, the protein is transferred from this gel onto a 
nitrocellulose membrane and this membrane is 
reacted with serum of the test sample, followed by 

is further reaction with a secondary antibody bound 
with an enzyme to visually identify the coloring; and 

(4) the enzyme-linked immunosorbent assay 
(ELISA) technique wherein tissue extracts or cell 
extracts containing said antigens or these antigens 

20 purified by affinity chromatography using an anti- 
body specific to the serum of osteoporotic patients 
are fixed into plastic wells, and serum of the test 
sample is added to these wells to react, followed by 
further reaction with a secondary antibody bound 

25 with an enzyme to detect the color density with a 
detector. 

Each of these assay techniques is well known to 
those skilled in the art. Examples of literature to be used 

30 as references that provide detailed descriptions relating 
to typical immunochemical assay techniques, including 
the tissue section immunofluorescence technique, the 
CELISA technique, the Western blotting technique and 
ELISA technique, include Immunological Methods I & II 

35 edited by Lefkovits & Pernis (U.S.A., Academic Press, 
1979, 1981), Methods in Enzymology, Vols. 70, 73, 74 
and 84 edited by Langone & Van Vunakis (U.S.A., Aca- 
demic Press, 1 980, 1 981 , 1 982), and Antibody as a Tool 
edited by Marchalonis & Warr (U.K., John Wiley & Sons, 

40 1 982). In addition, examples of references pertaining to 
the Western method include the publication of Olden & 
Yamada (Analytical Biochemistry, Vol. 78, p. 483-490, 
1 977), while examples of references pertaining to meth- 
ods for purifying antigens by affinity chromatography 

45 using a specific antibody include the publication of His- 
sey, et al. (J. Immunol. Methods, Vol. 78, p. 211-216, 
1985). 

The present invention will be described below spe- 
cifically by way of Examples. 

50 

Example 1 

Immunofluorescence of Rat Frozen Tissue Sections 
Using Sera from Osteoporotic patients 

55 

Neonatal rats were frozen followed by the prepara- 
tion of longitudinal tissue sections by cutting along the 
median lines of the body. The sections were affixed to a 
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slide glass and fixed by treating with acetone at room 
temperature for 5 minutes. After air drying, a serum 
sample from an osteoporotic patient diluted by a factor 
of 1:100 with a buffer was spread ever the tissue sec- 
tions to react with ail antigens contained in the tissue. 
After reacting at room temperature for 30 minutes, the 
serum was washed off with PBS. FITC-labeled anti- 
human IgG antibody (DAKO A/S, Denmark) was spread 
over the tissue sections in order to detect human IgG 
antibody bound to the tissue antigen. After reaction was 
carried out at room temperature for 30 minutes, excess 
labeled antibody was washed off with PBS. The sites 
where antibody was bound were examined by a fluores- 
cent microscope. The parts of luminescence with yellow 
indicated places at which antigen-antibody reaction had 
occurred. With respect to the rats, tissue sections were 
prepared from the tongue and trachea after which the 
presence of antigen was examined in the same manner 
as described above. When the sera of osteoporotic 
patients were reacted with rat total body tissue sections, 
g+rQH g ■ | mm un of luor esc s nc s - was observed-in-epithelium 
of tongue mucous membrane cells, epithelium of tra- 
cheal mucous membrane cells, upper lip epidermal 
cells and follicular epithelial cells containing upper lip 
hair shafts. Somewhat weaker immunofluorescence 
was also observed in the neurons of the spinal column. 

The above results suggest that in osteoporosis, 
large amounts of specific antibody (autoantibody) are 
produced with respect to antigen present in extremely 
limited locations in tissue. Similar findings were also 
obtained by staining experiments using mouse tongue 
and trachea sections. 

As a result of investigating the antibody positive 
rates for the sera of osteoporotic patients and normal 
serum using rat tongue sections for the antigen, 8 of 10 
specimens were strongly positive for sera from oste- 
oporotic patients, while the remaining two specimens 
were completely negative. As a result of testing on 1 1 
specimens for normal serum, there were 3 false posi- 
tives and 8 specimens that were completely negative. 

Example 2 

Preparation of Rat Tongue Tissue Extract 

Using the tongues of mature rats as the starting 
material (rat tongue weight: about 0.3 g/animal), the 
upper half of this tongue tissue was removed with a 
scalpel (weight of upper half: about 0.15 g/animal) after 
which it was cut up as finely as possible with scissors. 
Moreover, the finely cut up upper half of the rat tongue 
was transferred to a mortar where it was crushed while 
dropping in 1 ml of 8 M aqueous urea per 0.15 g of the 
upper rat tongue. When this was ground for about 5 
minutes in the mortar until solid portions were no longer 
observed, a highly viscous liquid was obtained. This liq- 
uid was then removed into a centrifuge tube in which it 
was centrrfuged for 5 minutes at 12,000 rpm with a 



desktop centrifuge. The resulting supernatant was then 
used as the rat tongue extract 

Example 3 

5 

Detection of Rat Tongue Tissue Specific Antigen 
Protein by Western Blotting Technique (I) 

To 100 of the rat tongue extract obtained in 

w Example 2 was added 100 nl of Tris-SDS sample treat- 
ment solution containing 2- mercaptoethanol (2-ME). 
After mixing well, the mixture was reduced by heating at 
80°C for 1 0 minutes, and the treated sample was placed 
on an SDS-PAGE plate having a gel concentration gra- 

15 dient of 1 0 to 20% so that the amount of treated sample 
on the plate was 25 pMcm of gel. Electrophoresis was 
then performed at a constant current of 30 mA. The 
power was turned off when the end of the electrophore- 
sis reached a point 5 mm before the end of the gel. A 

20 transfer membrane was placed on the gel. After comple- 
tion of transfer at 60 V for 2 hours in a refrigerator at 
8°C, a 1 to 2 cm portion was cut from the end of the 
membrane and protein staining was performed using 
Coomassie Brilliant Blue to confirm that the protein 

25 extracted from the rat tongue had transferred onto the 
membrane. 

Once transfer of protein had been confirmed, the 
membrane was immersed in a Tris-buffered saline con- 
taining 0.5% casein and allowed to stand overnight at 

30 4°C (blocking). The blocked membrane was then cut 
into short strips measuring 4 to 5 mm in width which 
were then immersed in both patient and normal sera 
diluted 101 times (10 ul + 1,000 with a Tris-buffered 
saline containing the casein used for blocking. The pri- 

35 mary reaction was then carried out at room temperature 
for 1 hour while shaking. After completion of the primary 
reaction, the membrane was washed well with a phos- 
phate-buffered saline. 

Next, the membrane was immersed in anti-human 

40 IgG-peroxidase-labeled antibody (rabbit) (DAKO A/S, 
Denmark) diluted 101 times with a Tris(hydroxyme- 
thyl)aminomethane (Tris) buffered saline containing 
0.5% casein. The secondary reaction was then carried 
out at room temperature for 1 hour while shaking. Fol- 

45 lowing completion of the reaction, a similar washing pro- 
cedure to that at completion of the primary reaction was 
performed. A color former [4-chloronaphthol (6 mg/ml) 
methanol solution/hydrogen peroxide] was then added 
to the washed membrane to develop color. As a result, 

50 a clearly defined, single band having a molecular weight 
of about 70 KD was detected which was specific to oste- 
oporotic patients. 

Example 4 

55 

Detection of Autoantibody by ELISA Technique 
The rat tongue extract obtained in Example 2 was 
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diluted by 50 times with a phosphate-buffered saline 
and 50 \i\ aliquots were placed in the holes of a 96 hole 
microplate. The plate was then left to stand overnight at 
4°C (coating procedure). Next, said plate coated with rat 
tongue extract was washed three times with a phos- 
phate-buffered saline containing 0.5% Tween followed 
by the addition of 250 \i\ aliquots of Tris-buffered saline 
containing 0.5% casein to each hole (blocking) and 
allowing the plate to stand at room temperature for 45 
minutes. Moreover, the plate was again washed three 
times followed by the addition of 50 ul aliquots of patient 
and normal sera diluted by 100 times with a phosphate- 
buffered saline containing 0.05% Tween and allowing to 
react at room temperature for 1 hour (primary reaction). 

After completion of the primary reaction, the plate 
was again washed three times with a phosphate-buff- 
ered saline containing 0.05% Tween, 50 uJ aliquots of 
anti-human IgG-peroxidase-labeled antibody diluted by 
40,000 times with a Tris-buffered saline containing 0.5% 
casein were added and allowed to react at room tem- 
perature for V hour (secondary reaction). 

Following completion of the secondary reaction, the 
plate was again washed three times followed by the 
addition of 50 ul aliquots of substrate solution/color 
former (chromogen substrate) and allowing to react at 
room temperature for 30 minutes. 

After reaction was carried out for 30 minutes, it was 
stopped with 0.5 N dilute sulfuric acid and the plate was 
measured at a dominant wavelength of 450 nm and 
complementary wavelength of 650 nm using a colorim- 
eter. Results were obtained that were similar to those of 
Example 1. 

Example 5 

Preparation of Human Tongue Carcinoma Cell 
Extract 

Using cultured cells of human squamous cell 
tongue carcinoma cell line SCC-9 (ATCC, CRL-1629) at 
a cell count of about 1 x 10 7 cells as the starting mate- 
rial, the cells were suspended in about 0.5 ml of a saline 
and then destroyed by ultrasonic wave treatment for 10 
seconds. The supernatant obtained by centrifuging the 
resulting solution for 10 minutes at 10,000 rpm with a 
desktop centrifuge was then used as the human tongue 
carcinoma cell extract. 

Example 6 

Detection of Specific Antigen Protein of Human 
Squamous Cell Tongue Carcinoma Cell Line SCC-9 
by Western Blotting Technique 

T 0.5 ml of the human tongue carcinoma cell 
extract obtained in Example 5 was added 0.5 ml of 20% 
trichl roac tic acid (TCA) solution followed by centrifug- 
ing for 5 minutes at 10,000 rpm with a desktop centri- 



fuge. Following centrifugation, 100 pJ fa Tris-SDS 
sample treatment solution containing 2-ME was added 
to the sediment followed by reduction by heating at 
1 00°C for 3 minutes. 1 5 uJ aliquots of the treated sample 
5 were placed in each well of an SDS-PAQE plate having 
a gel concentration gradient of 4 to 20% after which 
electrophoresis was performed at a constant current of 
60 mA. 

The power was turned off when the end of the elec- 

10 trophoresis reached a point 5 mm before the end of the 
gel. After performing transfer for 2 hours at a constant 
current of 200 mA at room temperature, a portion of the 
membrane was cut and protein staining was performed 
using Coomassie Brilliant Blue to confirm that the pro- 

15 tein had transferred onto the membrane. Then, the 
membrane was immersed in phosphate-buffered saline 
(PBS) containing 3% bovine serum albumin (BSA) and 
left to stand overnight at 4°C (blocking). The blocked 
membrane was then cut up and immersed in both 

20 patient and normal sera diluted 100 times. The primary 
reaction was then carried out at room temperature for 2 
hours while shaking. 

After completion of the primary reaction, the mem- 
brane was washed well with PBS containing 0.05% 

25 Tween 20. Next, the membrane was immersed in anti- 
human IgG-peroxidase-labeled antibody (rabbit) diluted 
300 times with PBS containing 1% BSA. The secondary 
reaction was then carried out at room temperature for 1 
hour while shaking. After completion of the reaction, a 

30 washing procedure was performed in the same way as 
after the primary reaction. A color former [4-chloronaph- 
thol (6 mg/ml) methanol solution/hydrogen peroxide] 
was then added to the washed membrane to develop 
color. As a result, a clearly defined, single band having 

35 a molecular weight of about 38 KD was detected which 
was specific to osteoporotic patients. 

Example 7 

40 Immunofluorescence of Human Tongue Carcinoma 
Cells Using Sera from Osteoporotic patients 

After culturing and affixing 2 x 10 4 cells of human 
squamous cell tongue carcinoma cell line SCC-9 onto a 

45 slide glass, the cells were fixed by treatment with ace- 
tone at room temperature for 5 minutes. After air drying, 
a serum sample from an osteoporotic patient diluted by 
a factor of 1 :1 00 with a buffer was spread over the cells 
to react with all antigens contained in the cells. After 

so reacting at room temperature for 30 minutes, the serum 
was washed off with PBS. FITC-labeled anti-human IgG 
antibody was spread over the cells in order to detect 
human IgG antibody bound to the tissue antigen. After 
reacting for 30 minutes at room temperature, excess 

55 labeled antibody was washed off with PBS. The sites 
where antibody was bound were examined by a fluores- 
cent microscope. As a result, strong immunofluores- 
cence was observed. The parts of luminescence with 
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yellow indicated places at which antigen-antibody reac- 
tion had occurred. 

Example 8 

5 

Detection of Rat Tongue Tissue Specific Antigen 
Protein by Western Blotting Technique (II) 

To 100 jd of the rat tongue extract obtained in 
Example 2 was added 100 ^l of Tris-SDS sample treat- to 
ment solution containing 2-ME. After mixing well, the 
mixture was reduced by heating at 100°C for 1 minutes, 
and the treated sample was placed on an SDS-PAGE 
plate having a gel concentration 12% so that the 
amount of treated sample on the plate was 25 iit/cm of 15 
gel. Electrophoresis was then performed at a constant 
current of 30 mA. The power was turned off when the 
end of the electrophoresis reached a point 5 mm before 
the end of the gel. A transfer membrane was placed on 
the gel. After completion of transfer at 60 V for 2 hours 20 
in a refrigerator ai o°G 4 a 1 to 2 cm portion was cut from 
the end of the membrane and protein staining was per- 
formed using Coomassie Brilliant Blue to confirm that 
the protein extracted from the rat tongue had transferred 
onto the membrane. 25 

Once transfer of protein had been confirmed, the 
membrane was immersed in a Tris-buffered saline con- 
taining 0.5% casein and allowed to stand overnight at 
4°C (blocking). The blocked membrane was then cut 
into short strips measuring 4 to 5 mm in width which 30 
were then immersed in both patient and normal sera 
diluted 101 times (10 ^l + 1,000 jil) with a Tris-buffered 
saline containing the casein used for blocking. The pri- 
mary reaction was then carried out at room temperature 
for 1 hour while shaking. After completion of the primary 35 
reaction, the membrane was washed well with a phos- 
phate-buffered saline. 

Next, the membrane was immersed in anti-human 
IgG-peroxidase-labeled antibody (rabbit) diluted 101 
times with a Tris-buffered saline containing 0.5% 40 
casein. The secondary reaction was then carried out at 
room temperature for 1 hour while shaking. Following 
completion of the reaction, a similar washing procedure 
to that at completion of the primary reaction was per- 
formed. A color former [4-chloronaphthol (6 mg/ml) 45 
methanol solution/hydrogen peroxide] was then added 
to the washed membrane to develop color. As a result, 
a clearly defined, single band having a molecular weight 
of about 40 KD was detected which was specific to oste- 
oporotic patients 50 

The method of the present invention is a specific 
and simple diagnostic method for osteoporosis. Since 
these autoantigens are extremely well preserved in 
terms of their evolution, rat tissue antigen is believed to 
be able to be used in the detection of human oste- 55 
oporotic autoantibodies in the manner in which human 
autoantibodies are detected with animal tissue antigens 
in the diagnosis of collagen diseases, diabetes and 



other autoimmune diseases. In particular, the fact that 
mouse antigen reacted to the sera of osteoporotic 
patients in the same manner as rat antigen in the 
present invention indicates one example in which 
autoantigen is evolutionarily well preserved. Moreover, 
the fact that antibody in the sera of osteoporotic patients 
reacted strongly with antigen of human squamous cell 
tongue carcinoma cells indicates that there is antigenic 
analogy between humans and animals. 

As a result of the preserved nature of autoantigens, 
the tissue sections of not only humans, but also rats, 
mice and other mammals, or cultured cells of cell lines 
of mammals demonstrating these antigens, are consid- 
ered to be able to be used in diagnosis in the same 
manner as described above. Since the methods 
described herein using tissue sections are suitable for 
detection of all types of antibodies to somatic antigens, 
their range of application is extremely broad. By either 
extracting and purifying these antigens from tissues, or 
producing large quantities by cONA cloning using 
patient sera as a probe, diagnostic techniques can be 
developed that are easier and more quantitative than 
immunofluorescence techniques, examples of which 
include ELISA, nephrometry, chemi luminescence and 
radio immuno assay (RIA). 

The present invention indicates for the first time the 
possibility of an autoimmune reaction being intimately 
involved in the occurrence of osteoporosis. Although 
this will allow the path to be opened to use of autoanti- 
body detection for diagnosis of osteoporosis, the possi- 
bilities are not limited to only this. If osteoporosis is an 
autoimmune disease, it will be necessary to review at 
least a portion of the therapeutic methods employed 
thus far as well as develop completely new therapeutic 
methods. K will also be of important significance to 
investigate antibody titers of autoantibodies for the mon- 
itoring of these therapeutic methods as well. 

Claims 

1. An antigen that reacts with antibody in a serum of 
human osteoporotic patients but does not react with 
that in a normal human serum and that is obtaina- 
ble from rat epithelium of tongue mucous mem- 
brane and has a molecular weight of about 70 KD in 
sodium dodecyl sulfate polyacrylamide gel electro- 
phoresis in the presence of a reducing agent or is 
obtainable from cultured cells of human squamous 
cell tonque carcinoma cell line and has a molecular 
weight of about 38 KD in sodium dodecyl sulfate 
polyacrylamide gel electrophoresis in the presence 
of a reducing agent or is obtainable from rat epithe- 
lium of tongue mucous membrane and has a 
molecular weight of about 40 KD in sodium dodecyl 
sulfate polyacrylamide gel electrophoresis in the 
presence of a reducing agent. 

2. The antigen according to claim 1 wherein human 
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squamous celt tongue carcinoma cell line is CRL- 
1629 (ATCC, Rockville. Maryland, USA). 

3. A diagnostic method for human osteoporosis by 
detecting an antibody existing in a serum of human 
osteoporotic patients which comprises reacting the 
serum with an antigen as described in claim 1 that 
reacts with antibody in the serum of human oste- 
oporotic patients but does not react with that in a 
normal human serum. 

4. A diagnostic method for human osteoporosis by 
detecting an antibody in human serum comprising 
the steps of contacting said human serum with at 
least one rat or mouse tissue section, said section 
being epithelium of tongue mucous membrane, epi- 
thelium of tracheal mucous membrane, upper lip 
epidermis or follicular epithelium containing upper 
lip hair shafts and contacting said at least one tis- 
sue section with a secondary immunofiuorescent 
labelled antibody wherein the presence of fluores- 
cence detects osteoporosis. 

5. The method according to claim 3 that is performed 
by cell enzyme-linked immunosorbent assay. 

6. The method according to claim 3 that is performed 
by enzyme-linked immunosorbent assay. 

Patentanspruche 

1. Antigen, das mit AntikOrpern in einem Serum von 
Osteoporosepatienten reagiert, das aber nicht mit 
einem AntikOrper in normalem Humanserum rea- 
giert und das aus Zungenschleimhautepithel der 
Ratte gewonnen werden kann und in der Natrium- 
dodecylsulfatPolyacrylamid-Gelelektrophorese in 
Gegenwart eines Reduktionsmittels ein Molekular- 
gewicht von etwa 70 kD hat, Oder das aus kultivier- 
ten Zellen einer humanen Plattenepithel- 
zungenkarzinom-Zellinie gewonnen werden kann 
und in der NatriumdodecylsulfatPolyacrylamid-Gel- 
elektrophorese in Gegenwart eines Reduktionsmit- 
tels ein Molekulargewicht von etwa 38 kD hat, Oder 
das aus Zungenschleimhautepithel der Ratte 
gewonnen werden kann und in der Natriumdode- 
cylsurfat-Polyacrylamid-Gelelektrophorese in 
Gegenwart eines Reduktionsmittels ein Molekular- 
gewicht von etwa 40 kD hat. 

2. Antigen gemdB Anspruch 1, worin die humane 
Plattenepithelzungenkarzinom-Zellinie die Zellinie 
CRL-1629 (ATCC, Rockville, Maryland, USA) isL 

3. Diagnostisches Verfahren fur die Osteoporose 
beim Menschen durch Nachweis eines in einem 
Serum von Osteoporosepatienten vorkommenden 
Antikflrpers, das die Reaktion des Serums mit 



einem in Anspruch 1 beschriebenen Antigen 
umfeBt, das mit AntikOrpern im Serum von Osteo- 
porosepatienten reagiert, nicht aber mit solchen in 
einem normalen Humanserum. 

5 

4. Diagnostisches Verfahren for die Osteoporose 
beim Menschen durch Nachweis eines AntikOrpers 
in Humanserum, umfassend die Schrrtte des Inkon- 
taktbringens des genannten Humanserums mit 

10 mindestens einem Gewebeschnrtt von Ratte Oder 
Maus, wobei der genannte Schnitt Zungenschleim- 
hautepithel, Epithel der Trachealschleimhaut, Ober- 
fippenepidermis Oder Haarfollikeleprthel der 
Oberlippe ist, und des Inkontaktbringens des 

15 genannten mindestens einen Gewebeschnittes mit 
einem zweiten immunfiuoreszenzmarkierten Anti- 
kfirper, worin das Vorhandensein einer Fluoreszenz 
als Nachweis der Osteoporose dient. 

20 5. Verfahren gemaB Anspruch 3, das mit einem "cell 
enzyme-linked immunosorbent assay" (CELISA) 
durchgefuhrt wird. 

6. Verfahren gemaB Anspruch 3, das mit einem 
25 "enzyme-linked immunosorbent assay" (ELISA) 
durchgefuhrt wird. 

Revendlcatlons 

30 1. Antig&ne rgagissant avec un anticorps present 
dans le s6rum de patients humains atteints d'ost6o- 
porose mais ne rSagissant pas avec celui present 
dans un s6rum humain normal, et pouvant §tre 
obtenu & partir d'6pith6lium de la muqueuse lin- 

35 guale de rat et ayant une masse mol6cu!aire d'envi- 
ron 70 kDa dans I'Slectrophor&se sur gel de 
polyacrylamide-dod6cylsulfate de sodium en pr6- 
sence d'un agent r6ducteur, ou pouvant §tre obtenu 
a partir de cellules cultiv6es de Iign6e cellulaire 

40 humaine d'6pith6lioma spinocellulaire de la langue 
et ayant une masse moteculaire d'environ 38 kDa 
dans l'6lectrophor6se sur gel de acrylamide-dod6- 
cylsulfate de sodium en presence d'un agent r6duc- 
teur, ou pouvant §tre obtenu k partir d'6pith6lium de 

45 la muqueuse linguale de rat et ayant une masse 
mol6cu!aire d'environ 40 kDa dans l'6lectrophor6se 
sur gel de polyacrylamide-dodScylsulfate de 
sodium en presence d'un agent rGducteur. 

so 2. Antigone selon la revendication 1, dans lequel la 
Iign6e cellulaire humaine d'6pith6!ioma spinocellu- 
laire de la langue est CRL-1629 (ATCC, Rockville, 
Maryland, USA). 

55 3. Proc6d6 de diagnostic de l'ost6oporose humaine, 
par detection d'un anticorps present dans le s6rum 
de patients humains atteints d'osteoporose, com- 
prenant la mise en reaction du s6rum avec un anti- 
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gene tel que decrit dans la revendication 1, 
reagissant avec un anticorps present dans le serum 
de patients humains atteints d'osteoporose mais ne 
reagissant pas avec celui present dans un serum 
humain normal. 5 

4. ProcGde de diagnostic de I'ost6oporose humaine, 
par detection d'un anticorps present dans du serum 
humain, comprenant les Stapes de mise en contact 
dudrt serum humain avec au moins une coupe de io 
tissu de souris ou de rat, ladite coupe etarrt une 
coupe d'epitheliumde muqueuse linguale, d'epithe- 
lium de muqueuse tracheale, d'epiderme de la 
levre supSrieure ou d'epithelium folliculaire entou- 
rant les tiges de poils de la levre supeneure, et de is 
mise en contact de ladite au moins une coupe de 
tissu avec un anticorps secondare marque par 
immunofluorescence, la presence de fluorescence 
detectant rost6oporose. 

20 

5. Proceed selon !a revendication 3. qui est effectue 
par un essai immunoenzymatique cellulaire utili- 
sant un corps adsorbe. 

6. Proc6d6 selon la revendication 3, qui est effectu6 25 
par un essai immunoenzymatique utilisant un corps 
adsorbed 
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